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Abstract - KSTAR cryostat is a large

vacuum vessel that provides the
necessary thermal barrier between the
ambient temperature test cell and the
liquid helium cooled magnets. In this
work, the structural analyses for the
cryostat under the normal operation
condition were performed. As a result, it
turns out that the vessel would be safe
when it is exposed to normal operation
loads, such as system weight, vacuum
pressure, and plasma vertical disruption
load. And, the preliminary result on the
modal analysis is presented.
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Fig.1 Isometric view of KSTAR system
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Table 1. Basic stress intensity limits

Stress intensity Allowable stress
General primary
membrane(Pm) 1.0KSm
Local primary
membrane(P1) 1.5KSm
Primary membrane 1 5KSm
plus bending(Pl+Pb) :
Primary plus
secondary(P1+Pb+Q) 3.0KSm
Normal operation condition : K=1.0
Anticipated condition : K=1.1
Unlikely condition : K=1.2

Extremely unlikely condition : K=1.35

Fig. 2 FEM model for static analysis
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Table 2. Loads used in the analysis

Load Position Values

Vacuum vessel., |Base structure
plasma facing {Hillman roller) |80ton
component,
cooling water
weight

Base structure
(Support
structure)

Magnet weight 300ton

Plasma vertical |Base structure [150ton

disruption (Hillman roller)
Vacuum Cryostat vessel |[0.1MPa
pressure

Cryostat weight [Cryostat vessel |9.8m/s”

Table 3. Static analysis results

Stress intensity(MPa)
/displacement(mm)

Load

Vacuum pressure |113 / 1.6 at cylinder
+cryostat weight | 53 .8 at base
at top

DO =

0
6 at cylinder
% at base

/
/
Vacuum pressure 113//
/ at top

+system weight 3?

Vacuum pressure
+system weight (113 / 1.6 at cylinder
+plasma upper 78 / 2.2 at base
vertical disruption| 77 / 2.0 at top

Vacuum pressure
+system weight 113
+plasma lower 30
vertical disruption| 77

/ 1.6 at cylinder
/ 0.9 at base
/ 2.0 at top
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Fig. 3 FEM model for modal analysis
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Table 4. Modal analysis results

Natural
I\/II\IoOde frequency Mode shape
: Hz)
Top structure
1 27.56 (vertical port),
cylindrical structure
(vessel)
Base structure
2 27.63 {vertical port)
Top structure
3 39.76 (vertical port),
cylindrical structure
(vessel)
Base structure
4 40.26 (central hole &
vertical port)
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